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(54) Peritoneal dialysis apparatus 

(57) The invention aims to provide a compact peri- 
toneal dialysis apparatus using a disposable cassette 
integrally formed with a diaphragm and heating portion, 
in which a flow path can be switched quietly and a heat- 
ing ability is high. By using a disposable cassette (8) 
integrally formed with a diaphragm, heating portion, and 
flow path switching portion, a predetermined amount of 
dialysis fluid is heated to a predetermined temperature 
with the heating portion. Clamps(111 - 118) for opening/ 
closing a flow path switching portion are provided in or- 
der to form flow paths through which the heated perito- 
neal dialysis fluid is distributed into the peritoneal cavity 
of a patient almost continuously and is sucked and 
drained from the peritoneal cavity of the patient. The in- 
vention also aims to provide a peritoneal dialysis appa- 
ratus with which automatic dialysis treatment can be 
performed by the patient himself and the operation pro- 
cedures of which are very clear and easy to understand, 
so treatment can be performed with optimal conditions, 
and even if a trouble should occur, it can be coped with 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a peritoneal 5 
dialysis apparatus using a disposable cassette (perito- 
neal dialysis circuit) integrally formed with a diaphragm 
and heating portion. 

BACKGROUND OF THE INVENTION 10 

[0002] The recent dialysis process employing perito- 
neal dialysis has been attracting attention because the 
cost of treatment is less expensive than with the dialysis 
process employing an artificial kidney and peritoneal ad- * 5 
hesion can be prevented. 

[0003] According to a peritoneal dialysis apparatus 
used in the dialysis process employing peritoneal dial- 
ysis, generally, a fluid infusing bag connected to a dial- 
ysis fluid container (bag) containing a peritoneal dialysis 20 
fluid (to be referred to as a dialysis fluid hereinafter) to 
be infused or delivered to inside the patient's peritone- 
um (peritoneal cavity) and a reservoir bag connected to 
a drained fluid container (bag) for recovering the dialysis 
fluid drained from the patient are placed in a pressure 25 
chamber and are used. More specifically, the pressure 
chamber for accommodating the fluid infusing bag and 
reservoir bag is formed in the dialysis apparatus body 
of the peritoneal dialysis apparatus. When the pressure 
in the pressure chamber is increased or decreased, the 30 
fluid infusing bag or reservoir bag pumps. The dialysis 
apparatus body has a heater for heating the dialysis fluid 
in the fluid infusing bag to a temperature within a prede- 
termined temperature range. 

[0004] In the conventional peritoneal dialysis appara- 35 
tus, the chamber and heater must have sizes corre- 
sponding to the fluid infusing bag and reservoir bag, and 
the peritoneal dialysis apparatus itself becomes large in 
size as well as in weight. For this reason, in the site of 
medial treatment, particularly in home medical treat- *o 
ment, a large space for the peritoneal dialysis apparatus 
is needed in the house, and handling such as transpor- 
tation of the peritoneal dialysis apparatus becomes 
cumbersome to interfere with a smooth medical care. 
[0005] Japanese Patent No. 3113887 proposes a 45 
peritoneal dialysis apparatus in which when selecting 
the flow path of the disposable cassette, it can be 
switched by opening/closing a valve with a valve actu- 
ator. Japanese Patent Laid-Open No. 11-347115 pro- 
poses a disposable cassette integrally having a heating so 
portion and a pump (diaphragm) for distributing a peri- 
toneal dialysis fluid. This cassette is heated from the two 
sides, and the heated peritoneal dialysis fluid is distrib- 
uted into the patient's peritoneal cavity with two pumps 
(diaphragms). . 55 
[0006] With the former apparatus, since the valve ac- 
tuator is operated intermittently, the working noise of the 
valve is generated in the nighttime dialysis while the pa- 



tient is a sleep, which offends his or her ears. 
[0007] With the latter apparatus, the heating ability is 
not sufficient with respect to the fluid distributing ability 
of the pump. 

[0008] The continuous ambulatory peritoneal dialysis 
(to be also referred to as "CAPD" hereinafter) has been 
attracting great attention because with which the patient 
himself or herself can exchange the dialysis fluid con- 
tainer (bag) at home or in the office, allowing him to lead 
normal life. 

[0009] According to the CAPD, a catheter tube (peri- 
toneal catheter) is placed in the patient's peritoneal cav- 
ity. A transfer tube is connected to the end of the catheter 
tube outside the body. A bag tube for a dialysis fluid bag 
(fluid infusing bag) containing a dialysis fluid is connect- 
ed to the transfer tube. The dialysis fluid in the bag is 
infused into the peritoneal cavity through the respective 
tubes, and dialysis is performed for a predetermined pe- 
riod of time. After that, the spent dialysis fluid in the peri- 
toneal cavity is recovered in a drained fluid bag through 
the respective tubes. Two tubes are connected to each 
other in an aseptic condition by fitting the male and fe- 
male connectors mounted on their ends. 
[0010] In the CAPD, the dialysis fluid is infused to in- 
side the peritoneum by placing the dialysis fluid bag at 
a position higher than the patient's abdomen by about 
1 m and transferring the dialysis fluid from the dialysis 
fluid bag into the abdomen inside the peritoneum under 
the gravity. The spent dialysis fluid from inside the per- 
itoneum is recovered by placing the drained fluid bag at 
a position lower than the patient's abdomen by about 1 
m and transferring the dialysis fluid from inside the per- 
itoneum to the drained fluid bag under the gravity. 
[0011] According to this dialysis fluid infusing and 
draining method, when peritoneal dialysis is to be per- 
formed while the patient sleeps, the patient must be laid 
at a position higher than the floor by about 70 cm to 100 
cm by using a bed, and the dialysis fluid bag must be 
set at a position higher than the patient by about 1 m. 
As a result, the height of the entire apparatus becomes 
as large as about 2 m. Then, the apparatus is difficult to 
handle and transport. Moreover, if the patient turns over 
during sleeping, the apparatus might fall. Since a gravity 
necessary for draining the fluid must be maintained, the 
patient's sleeping position (height) cannot be freely se- 
lected. 

[0012] In order to make up these drawbacks, a peri- 
toneal dialysis apparatus has been proposed in which 
fluid infusion and draining are automated and the 
heights of the positions to set the dialysis fluid bag and 
drained fluid bag are not limited. For example, Japanese 
Patent No. 3113887 proposes a peritoneal dialysis ap- 
paratus in which when selecting the flow path of the dis- 
posable cassette, it can be switched by opening/closing 
a valve with a valve actuator. Japanese Patent Laid- 
Open No. 11-3471 1 5 proposes a disposable cassette in- 
tegrally having a heating portion and a pump (dia- 
phragm) for distributing a peritoneal dialysis fluid. This 



30 



35 



40 



45 



50 



3 



EP1 195171 A2 



4 



cassette is heated from the two sides, and the heated 
peritoneal dialysis fluid is distributed into the patient's 
peritoneal cavity with two pumps (diaphragms). 
[0013] However, in order to perform peritoneal dialy- 
sis at home by using such a peritoneal dialysis appara- 5 
tus, the patient must be sufficiently trained so he can 
utilize the peritoneal dialysis apparatus, must memorize 
all the procedures by himself, and must operate the peri- 
toneal dialysis apparatus correctly. This is no small bur- 
den to the patient. 10 
[0014] If a minor trouble should occur in the operation 
procedures, he may not be able to cope with it immedi- 
ately. 

SUMMARY OF THE INVENTION 1$ 

[0015] The present invention has been made in con- 
sideration of the above problems, and has as its object 
to provide a compact, lightweight peritoneal dialysis ap- 
paratus using a disposable cassette integrally formed 20 
with a diaphragm and heating portion, in which the flow 
path can be switched quietly and the heating ability is 
high. 

[0016] In addition, it is another object of the present 
invention to provide a peritoneal dialysis apparatus in 2s 
which a detachable cassette can be loaded reliably and 
easily by anyone while a sufficiently high heating ability 
is maintained. 

[0017] It is still another object of the present invention 
to provide a peritoneal dialysis apparatus with which au- 30 
tomatic dialysis treatment can be performed by the pa- 
tient himself and the operation procedures of which are 
very clear and easy to understand, so dialysis treatment 
can be performed with optimal conditions. 
[0018] Other features and advantages of the present 35 
invention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

Fig. 1 is an outer appearance perspective view 45 
showing a peritoneal dialysis apparatus according 
to the present invention together with a cassette 8; 
Fig. 2 is a view schematically showing a peritoneal 
dialysis apparatus according to an embodiment of 
the present invention; 50 
Fig. 3 is an outer appearance perspective view 
showing a flow path switching portion for the cas- 
sette 8 and clampers 240; 
Fig. 4 is a stereoscopic exploded view of the cas- 
sette 8; 55 
Fig. 5 is a plan view of the cassette 8; 
Fig. 6 is a rear view of the cassette 8; 
Fig. 7 is a view showing the relationship between 



the heating circuit for the cassette 8 and a heater; 
Fig. 8A is a schematic view showing a state wherein 
a dialysis fluid is being distributed into the peritoneal 
cavity, and Fig. 8B is a schematic view showing a 
state wherein the drained fluid is being transferred; 
Fig. 9 is a block diagram of a dialysis apparatus 
body; 

Fig. 10 is an outer appearance perspective view 
showing the dialysis apparatus body from which the 
cover is removed; 

Figs. 11 A, 11B, and 11C are views for explaining the 
operation of a lid member 22 and correspond to a 
sectional view taken along the line of arrows X - X 
of Fig. 10; 

Fig. 12 is a stereoscopic exploded view of left and 
right cassette locking pawl members 211 formed on 
an elevating member 222; 
Fig. 13 is an outer appearance perspective view 
showing a state wherein a main base 200 and sub- 
base 201 are separated from each other at a sep- 
aration surface H described with reference to Fig. 
10 and the sub-base 201 is reversed; 
Figs. 14A, 14B, and 14C are views for explaining 
the operation of a locking mechanism for the cas- 
sette 8; 

Fig. 15 is a sectional view taken along the line of 
arrows X - X of Fig. 10; 

Fig. 16 is a right side view of the dialysis apparatus 
body; 

Figs. 17A and 17B are views for explaining the op- 
eration of a cassette loading means; 
Fig. 18 is an outer appearance perspective view of 
a tube clamping means 233; 
Fig. 19 is a front view of a clamp means 11; 
Fig. 20 is a stereoscopic exploded view of a cam 
assembly 259; 

Fig. 21 is a view showing pipes in a pumping actu- 
ating means 10 for actuating a diaphragm pump 87; 
and 

Figs. 22, 23, 24, 25, 26, and 27 are views showing 
the display screen of a display 23 which sequential- 
ly changes. 

[0020] The present invention has various types of ar- 
rangements defined by claims, and naturally is not lim- 
ited by the arrangement of the embodiment to be de- 
scribed hereinafter. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0021] A peritoneal dialysis apparatus according to 
the present invention will be described in detail by way 
of a preferred embodiment shown in the accompanying 
drawings. Fig. 1 is an outer appearance perspective 
view showing the peritoneal dialysis apparatus accord- 
ing to the present invention together with a disposable 
cassette (peritoneal dialysis circuit) 8, and Fig. 2 is a 
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schematic view showing the entire arrangement. 
[0022] Referring to Figs. 1 and 2, a peritoneal dialysis 
apparatus 1 has a dialysis apparatus body 2 and a cas- 
sette 8 for the peritoneal dialysis apparatus which is de- 
tachably mounted on the dialysis apparatus body 2. 5 
[0023] Referring to Fig. 1 , the dialysis apparatus body * 
2 has a cassette mounting portion 21 with an opening 
21a, indicated by an alternate long and two short dashed 
line, for mounting the cassette 8 from the front surface, 
a lid member 22 pivoted by holding a holding portion 
22a to a position indicated by a solid line and a position 
indicated by a broken line so as to close and open the 
cassette mounting portion 21 , a display 23, an operating 
portion (start switch) 24a for performing operation to 
start treatment, and an operating portion (stop switch) 
24b for performing operation to stop treatment. 
[0024] The operating portions 24a and 24b have 
shapes and colors that differ in the vertical direction so 
that they can be easily discriminated from each other. 
The operating portion 24a has one projection, while the 
operating portion 24b has two projections. The operat- 
ing portions 24a and 24b are separate from each other 
with the display 23 between them in order to prevent 
erroneous operation. 

[0025] For example, the display 23 is formed of a 
touch panel with a liquid crystal (LCD) panel or the like. 
In response to touch operation of the touch panel, the 
display 23 displays various types of information neces- 
sary for dialysis and indicates the user to operate the 
apparatus tog ether with a voice guide, sothatoperability 
and convenience are ensured. 
[0026] The dialysis apparatus body 2 has a main base 
200 and sub-base 201 indicated by broken lines as the 
attaching base. Resin covers shown in Fig. 1 are pro- 
vided to the main base 200 and sub-base 201 . The main 
base 200 and sub-base 201 are formed of aluminum 
plates with a thickness of 1 mm to 2 mm, with large holes 
being formed at necessary portions, thus reducing the 
weight. Lightweight resin covers are fixed to the main 
base 200 and sub-base 201. For example, a memory 
card 204 with a memory capacity of 100 megabytes or 
more is provided such that it can be loaded in a card 
reader 203 (indicated by a broken line) from the rear sur- 
face of the apparatus. Thus, the display content of the 
display 23, the voice guide, and specifications for differ- 
ent countries can be changed quickly. 
[0027] A blocking plate 202 is provided to the right sur- 
face of the cassette mounting portion 21 indicated by an 
alternate long and two short dashed line, to be movable 
in the direction of an arrow indicated by a broken line. 
The blocking plate 202 prevents mechanical interfer- 
ence with connection tubes 85 of the cassette 8, so the 
cassette 8 can be set at a loading position. 
[0028] The cassette 8 is comprised of a cassette body 
81 with such a shape that it can be mounted on and de- 
tached from the cassette mounting portion 21 of the di- 
alysis apparatus body 2, a lower body frame 811 con- 
tinuously extending from the cassette body 81, and an 



upper body frame 812 extending from the lower body 
frame 811 to oppose it through a gap 86. 
[0029] The cassette body 81 integrally has a fluid 
transfer diaphragm 87, a heating portion 83, and a flow 
path switching portion, as shown in Fig. 1, and the dia- 
phragm 87 is surrounded by a flange member 815. 
[0030] Referring to Fig. 2, the peritoneal dialysis ap- 
paratus 1 has a dialysis fluid circuit unit 3. The dialysis 
fluid circuit unit 3 is prepared such that it is connected 
a plurality of dialysis fluid bags (dialysis fluid containers) 
4 containing (storing) the dialysis fluid to be infused (de- 
livered) to inside the peritoneum (peritoneal cavity) of a 
patient K, an additional dialysis fluid bag 5 containing a 
dialysis fluid with a different concentration, a drained flu- 
id tank (drained fluid container) 6 for recovering the di- 
alysis fluid drained from inside the peritoneum of the pa- 
tient K, and a dialysis catheter (catheter tube) 7 placed 
inside the peritoneum of the patient K. 
[0031] The dialysis fluid circuit unit 3 has a fluid infus- 
ing tube circuit 31, additional fluid infusing tube circuit 
32, fluid infusing/draining tube circuit 33, and fluid drain- 
ing tube circuit 34. The dialysis fluid circuit unit 3 also 
has a switching cassette circuit 82, heating cassette cir- 
cuit 83, and bypass circuit (patient-side tube circuit) 84 
provided to the cassette body 81 of the cassette 8. The 
switching cassette circuit 82 is comprised of a fluid in- 
fusing circuit 821 , additional fluid infusing circuit 822, flu- 
id infusing/draining circuit 823, and fluid draining circuit 
824. 

[0032] In the outer appearance perspective view of 
Fig. 3 showing the flow path switching portion for the 
cassette 8 and clampers (clamps) 240, one end of the 
fluid infusing circuit 821, one end of the additional fluid 
infusing circuit 822, the other end of the fluid infusing/ 
draining circuit 823, and the other end of the fluid drain- 
ing circuit 824 are connected to connection tubes 85a, 
85b, 85c, and 85d, respectively. 
[0033] In Fig. 2, one end side of the fluid infusing tube 
circuit 31 is branch-connected to a plurality of branch 
tube circuits 35. One end of each branch tube circuit 35 
is connected to the corresponding dialysis fluid bag 4, 
and the other end of the fluid infusing tube circuit 31 is 
connected to one end of the fluid infusing circuit 821 
through the connection tube 85a. 
[0034] One end of the additional fluid infusing tube cir- 
cuit 32 is connected to the additional dialysis fluid bag 
5, and the other end thereof is connected to one end of 
the additional fluid infusing circuit 822 through the con- 
nection tube 85b. 

[0035] One end of the fluid infusing/draining tube cir- 
cuit 33 is connected to the other end of the fluid infusing/ 
draining circuit 823 through the connection tube 85c, 
and the other end thereof is connected to the dialysis 
catheter 7 through a transfer tube set 36. One end of 
the fluid draining tube circuit 34 is connected to the other 
end of the fluid draining circuit 824 through the connec- 
tion tube 85d, and the other end thereof is connected to 
the drained fluid tank 6. 
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[0036] When the cassette 8 is mounted in the dialysis 
apparatus body 2, the fluid infusing tube circuit 31, ad- 
ditional fluid infusing tube circuit 32, fluid infusing/drain- 
ing tube circuit 33, and fluid draining tube circuit 34 con- 
nected to the switching cassette circuit 82 are located 5 
on the front surface or near-front side surface of the di- 
alysis apparatus body 2. 

[0037] Each of the branch tube circuits 35, additional 
fluid infusing tube circuit 32, fluid infusing/draining tube 
circuit 33, and fluid draining tube circuit 34 has a forceps 
(flow path opening/closing means) 37 for opening/clos- 
ing the corresponding flow path. 
[0038] Fig. 4 is a stereoscopic exploded view of the 
cassette 8. In Fig. 4, constituent components that have 
already been described are denoted by the same refer- 
ence numerals, and a detailed description thereof will 
be omitted. The gap 86 is formed between two divisional 
cassette heating circuits. 831 and 832. When the cas- 
sette body 81 is mounted in the cassette mounting por- 
tion 21 of the dialysis apparatus body 2, the heaters 
(heating portions) of a heating means 9 are located to 
face the two surfaces (upper and lower surfaces) of the 
divisional cassette heating circuits 831 and 832, so that 
the divisional cassette heating circuits 831 and 832 are 
heated as they are sandwiched by the corresponding 
heaters. 

[0039] The cassette body 81 has the switching cas- 
sette circuit 82 shown in Fig. 1. The switching cassette 
circuit 82 is comprised of the fluid infusing circuit 821, 
additional fluid infusing circuit 822, fluid infusing/drain- 
ing circuit 823, and fluid draining circuit 824 shown in 
Fig. 3. The other end of the additional fluid infusing cir- 
cuit 822 communicates with midway along the fluid in- 
fusing circuit 821 , and one end of the fluid draining circuit 
824 communicates with near the other end of the fluid 
infusing circuit 821. 

[0040] When the cassette body 81 is mounted in the 
cassette mounting portion 21 of the dialysis apparatus 
body 2, the switching cassette circuit 82 can be switched 
between the fluid infusing circuit state and fluid draining 
circuit state by the closing operation of the clampers 240 
shown in Fig. 3. 

[0041] The fluid infusing circuit state is a state wherein 
the fluid infusing circuit 821 (or additional fluid infusing 
circuit 822) and fluid infusing/draining circuit 823 com- 
municate with each other, so that the dialysis fluid bags 
4 (or additional dialysis fluid bag 5) and dialysis catheter 
7 communicate with each other, in other words, a state 
necessary for infusing the dialysis fluid to inside the per- 
itoneum of the patient K (a state wherein the dialysis 
fluid can be infused). 

[0042] The fluid draining circuit state is a state where- 
in the fluid infusing/draining circuit 823 and fluid draining 
circuit 824 communicate with each other, so that the di- 
alysis catheter 7 and drained fluid tank 6 communicate 
with each other, in other words, a state necessary for 
draining the dialysis fluid from inside the peritoneum of 
the patient K (a state wherein the dialysis fluid can be 
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drained). The cassette body 81 also has the heating 
cassette circuit 83 shown in Fig. 4. The heating cassette 
circuit 83 has two sheet-like divisional cassette heating 
circuits 831 and 832 opposing each other. 
[0043] One end of the lower divisional cassette heat- 
ing circuit 831 communicates with the other end of the 
fluid infusing circuit 821 , and the other end thereof com- 
municates with one end of the upper divisional cassette 
heating circuit 832 through a connection pipe 833. The 
other end of the upper divisional cassette heating circuit 
832 communicates with one end of the fluid infusing/ 
draining circuit 823. 

[0044] Accordingly, the dialysis fluid sequentially 
flows through the lower and upper divisional cassette 
heating circuits 831 and 832 in this order. 
[0045] In the present invention, the dialysis fluid may 
be divided to flow through the lower and upper divisional 
cassette heating circuits 831 and 832, and the divided 
flows may thereafter merge. 

[0046] The flow paths of the divisional cassette heat- 
ing circuits 831 and 832 meander as shown in the plan 
view of the cassette 8 of Fig. 5 and the rear view of the 
cassette 8 of Fig. 6. Alternatively, the flow paths of the 
divisional cassette heating circuits 831 and 832 may 
swirl. When they meander or swirl in this manner, the 
flow paths of the divisional cassette heating circuits 831 
and 832 become long, so that the dialysis fluid can be 
heated reliably. 

[0047] The cassette body 81 is provided with a dia- 
phragm pump 87 which is held in an airtight state in a 
pump chamber (to be described later) in order that it 
pumps through contraction and expansion to distribute 
the dialysis fluid. The diaphragm pump 87 is connected 
to midway along the fluid infusing circuit 821. 
[0048] The diaphragm pump 87 is accommodated in 
an airtight manner with the flange member 815. When 
the pressure is increased, the diaphragm pump 87 con- 
tracts. When the pressure is reduced, the diaphragm 
pump 87 expands. 

[0049] The cassette body 81 has the bypass circuit 
84, as described above. One end of the bypass circuit 
84 is connected to the upstream of the heating cassette 
circuit 83, i.e., midway along the fluid infusing circuit 821 
in this embodiment, and the other end thereof is con- 
nected to the downstream of the heating cassette circuit 
83, i.e., midway along the fluid infusing/draining circuit 
823 in this embodiment. The bypass circuit 84 connects 
the upstream and downstream of the heating cassette 
circuit 83, thus forming a circulatory circuit for cooling 
the dialysis fluid. 

[0050] The bypass circuit 84 may have a compulsory 
cooling means such as a Peltier element for compulso- 
rily cooling the dialysis fluid, so the dialysis fluid is 
cooled quickly and reliably. 

[0051] The switching cassette circuit 82, heating cas- 
sette circuit 83, bypass circuit 84, and diaphragm pump 
87 are arranged substantially in a planar manner. This 
can further reduce the thickness of the cassette 8. 
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[0052] When the cassette body 81 is mounted in the 
cassette mounting portion 21 of the dialysis apparatus 
body 2, the outlet side (downstream) of the heating cas- 
sette circuit 83 can be switched between a final fluid in- 
fusing circuit state and a return circuit state. The final 
fluid infusing circuit state is a state wherein the outlet 
side of the heating cassette circuit 83 communicates 
with the fluid infusing/draining circuit 823 and does not 
with the bypass circuit 84. The return circuit state is a 
state wherein the outlet side of the heating cassette cir- 
cuit 83 communicates with the bypass circuit 84 and 
does not with the fluid infusing/draining circuit 823. 
[0053] As shown in Figs. 4 and 6, first to eighth sup- 
port projections 881 to 888 forming the flow path switch- 
ing portion are formed at that portion of the lower body 
frame 811 which corresponds to the switching cassette 
circuit 82. The first support projection 881 supports a 
portion near one end of the fluid infusing circuit 821 , the 
second support projection 882 supports the additional 
fluid infusing circuit 822, the third support projection 883 
supports that portion of the fluid infusing circuit 821 
which is between the diaphragm pump 87 and one end 
of the bypass circuit 84, and the fourth support projec- 
tion 884 supports that portion of the fluid infusing circuit 
821 which is between the diaphragm pump 87 and one 
end of the heating cassette circuit 83. Similarly, the fifth 
support projection 885 supports the fluid draining circuit 
824, the sixth support projection 886 supports that por- 
tion of the fluid infusing/draining circuit 823 which is be- 
tween the other end of the heating cassette circuit 83 
and the other end of the bypass circuit 84, the seventh 
support projection 887 supports a portion near the other 
end of the fluid infusing/draining circuit 823, and the 
eighth support projection 888 supports the bypass cir- 
cuit 84. 

[0054] The switching cassette circuit 82, bypass cir- 
cuit 84, and diaphragm pump 87 are integrally formed 
by blow molding. This can reduce bonding using sepa- 
rate components, so that the quality of the cassette 8 is 
improved and the cost can be reduced. 
[0055] The divisional cassette heating circuits 831 
and 832 of the heating cassette circuit 83 are formed by 
sheet molding. This can simplify manufacture of the di- 
visional cassette heating circuits 831 and 832 and can 
reduce the cost. 

[0056] The switching cassette circuit 82, bypass cir- 
cuit 84, and diaphragm pump 87 are bonded to the di- 
visional cassette heating circuits 831 and 832 by RF fu- 
sion (RF welding) or adhesion. 
[0057] To form the divisional cassette heating circuits 
831 and 832 by sheet molding, for example, two resin 
sheets are overlaid, and are fused with a predetermined 
pattern. Portions that are not fused form flow paths. 
[0058] As the material to form the switching cassette 
circuit 82, heating cassette circuit 83, bypass circuit 84, 
and diaphragm pump 87, a soft resin, e.g., polyolefin 
such as polyethylene, polypropylene, an ethylene-pro- 
pylene copolymer, or an ethylene-vinyl acetate copoly- 



mer (EVA), polyester such as polyvinyl chloride, polyvi- 
nylidene chloride, polystyrene, polyamide, polyimide, 
poly-(4-methylpentene-1), ionomer, acrylic resin, poly- 
ethylene terephthalate (PET), or polybutylene tereph- 

5 thalate (PBT), various types of thermoplastic elastom- 
ers such as styrene-, polyolefin-, polyvinyl chloride-, 
polyurethane-, polyester-, or polyamide-based elas- 
tomer, silicone resin, or polyurethane; or a copolymer, 
blend, or polymer alloy mainly containing any one of 

10 these substances. One or more of the members cited 
above may be combined (as a laminate of 2 layers or 
more) and used to form the above components. 
[0059] Referring to Fig. 5, the cassette body 81 has 
positioning holes 81a to enable positioning with posi- 
ts tioning pins (to be described later). Openings 81b that 
form part of the flow path switching portion are formed 
to oppose the first to eighth support projections. The 
clampers enter the openings 81 b to close them. 
[0060] As shown in Fig. 7 indicating the heater ar- 

20 rangement, the heating means 9 for heating the heating 
cassette circuit 83 of the cassette 8 is formed in the di- 
alysis apparatus body 2. The heating means 9 has a 
plate-like (layer-like) lower sheet heater 91 , plate-like 
(layer-like) upper sheet heater 92, and plate-like (layer- 

25 like) intermediate sheet heater 93. 

[0061] The lower sheet heater 9 1 heats the lower sur- 
face of the lower divisional cassette heating circuit 831 
from below through an aluminum plate 94a serving as 
a heat transfer member, and the upper sheet heater 92 

30 heats the upper surface of the upper divisional cassette 
heating circuit 832 from above through an aluminum 
plate 94d serving as a heat transfer member. The inter- 
mediate sheet heater 93 is located in the gap 86, and 
heats the upper surface of the lower divisional cassette 

35 heating circuit 831 from above through an aluminum 
plate 94b serving as a heat transfer member and the 
lower surface of the upper divisional cassette heating 
circuit 832 from below through an aluminum plate 94c 
serving as a heat transfer member. 

40 [0062] Thus, the dialysis fluid in the lower divisional 
cassette heating circuit 831 is heated as it is sandwiched 
between the lower and intermediate sheet heaters 91 
and 93, and the dialysis fluid in the upper divisional cas- 
sette heating circuit 832 is heated as it is sandwiched 

45 between the upper and intermediate sheet heaters 92 
and 93. Therefore, the heating efficiency of the heating 
means 9 for the dialysis fluid in the heating cassette cir- 
cuit 83 is improved, which is advantageous for downsiz- 
ing and weight reduction of the dialysis apparatus body 

50 2 and cassette 8. 

[0063] A clamp means 11 shown in Fig. 3 switches 
the switching cassette circuit 82 of the cassette 8 to one 
of the fluid infusing circuit state and fluid draining circuit 
state, switches the outlet side of the heating cassette 

55 circuit 83 to one of the final fluid infusing circuit state and 
fluid draining circuit state, and aids pumping of the dia- 
phragm pump 87. 

[0064] More specifically, first to eighth clamps 111 to 
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118 indicated by arrows are formed in the dialysis ap- 
paratus body 2. The first clamp 111 cooperates with the 
first support projection 881 to clamp a portion near one 
end of the fluid infusing circuit 821 so that the flow path 
is closed. The second clamp 112 cooperates with the 
second support projection 882 to clamp the additional 
fluid infusing circuit 822 so that the flow path is closed. 
The third clamp 113 cooperates with the third support 
projection 883 to clamp that portion of the fluid infusing 
circuit 821 which is between the diaphragm pump 87 
and one end of the bypass circuit 84, so that the flow 
path is closed. The fourth clamp (pumping control 
clamp) 1 1 4 cooperates with the fourth support projection 
884 to clamp that portion of the fluid infusing circuit 821 
which is between the diaphragm pump 87 and one end 
of the heating cassette circuit 83, so that the flow path 
is closed. 

[0065] Similarly, the fifth clamp 115 cooperates with 
the fifth support projection 885 to clamp the fluid draining 
circuit 824 so that the flow path is closed. The sixth 
clamp 116 cooperates with the sixth support projection 
886 to clamp that portion of the fluid infusing/draining 
circuit 823 which is between the other end of the heating 
cassette circuit 83 and the other end of the bypass circuit 
84, so that the flow path is closed. The seventh clamp 
117 cooperates with the seventh support projection 887 
to clamp a portion near the other end of the fluid infusing/ 
draining circuit 823, so that the flow path is closed. The 
eighth clamp 118 cooperates with the eighth support 
projection 888 to clamp the bypass circuit 84 so that the 
flow path is closed. Hence, when switching the switching 
cassette circuit 82 to the fluid infusing circuit state, the 
first clamp 111 (or second clamp 112), fourth clamp 
(pumping control clamp) 114, and sixth and seventh 
clamps 116 and 117 are switched to the unclamp state, 
and the second clamp 112 (or first clamp 111) and fifth 
and eighth clamps 115 and 118 are switched to the 
clamp state. When pressurizing the interior of a cham- 
ber 814 with a pumping actuating means 10, the fourth 
clamp 114 is switched to the unclamp state, and the third 
clamp 113 is switched to the clamp state. When reduc- 
ing the pressure in the chamber 814 with the pumping 
actuating means 10, the fourth clamp 114 is switched to 
the clamp state, and the third clamp 113 is switched to 
the unclamp state. As a result, the dialysis fluid can be 
distributed, i.e., infused, from the dialysis fluid bags 4 
(or additional dialysis fluid bag 5) toward the dialysis 
catheter 7, thus achieving a state shown in Fig. 8A 
wherein the dialysis fluid can be distributed into the peri- 
toneal cavity. 

[0066] When switching the switching cassette circuit 
82 to the fluid draining circuit state, the seventh and 
eighth clamps 117 and 118 are switched to the unclamp 
state, and the first, second, fourth, and sixth clamps 111 , 
112, 114, and 116 are switched to the clamp state, thus 
achieving the state shown in Fig. 8B wherein the drained 
fluid can be recovered. 

[0067] When reducing the pressure in the pump 



chamber with the pumping actuating means 10, the third 
clamp 113 is switched to the undamped state, and the 
fifth clamp 115 is switched to the clamp state. When 
pressurizing the interior of the chamber 814 with the 

5 pumping actuating means 10, the third clamp 113 is 
switched to the clamp state, and the fifth clamp 115 is 
switched to the unclamp state, so that the dialysis fluid 
can be drained from the dialysis catheter 7 toward the 
drained fluid tank 6. 

10 [0068] The diaphragm pump 87, third to fifth clamps 
113 to 115, and pumping actuating means 10 make up 
a fluid distributing(infusing) means for distributing the di- 
alysis fluid. 

[0069] When the switching cassette circuit 82 is in the 
*5 fluid infusing circuit state and the outlet side of the heat- 
ing cassette circuit 83 is in the final fluid infusing circuit 
state, the seventh clamp 117 is in the unclamp state, 
while the eighth clamp 118 is in the clamp state. 
[0070] When switching the outlet side of the heating 
20 cassette circuit 83 to the return circuit state, the first, 
second, and seventh clamps 111, 112, and 117 are 
switched to the clamp state, and the eighth clamp 118 
is switched to the unclamp state. Thus, the dialysis fluid 
does not flow from the outlet side of the heating cassette 
25 circuit 83 toward the dialysis catheter 7, but flows 
through the bypass circuit 84 toward the diaphragm 
pump 87. In other words, the dialysis fluid circulates be- 
tween the bypass circuit 84 and heating cassette circuit 
83. 

30 [0071] The seventh and eighth clamps 117 and 118 
make up a fluid infusing/draining circuit switching means 
that switches the outlet side of the heating cassette cir- 
cuit 83 between the final fluid infusing circuit state and 
the return circuit state. 

35 [0072] When draining the dialysis fluid, the drained 
fluid is recovered in the drained fluid tank 6 through the 
bypass circuit 84. This simplifies the arrangement of the 
flow path. 

[0073] As described above, when the cassette body 
<o 81 is provided with the switching cassette circuit 82, 
heating cassette circuit 83, bypass circuit 84, and dia- 
phragm pump 87, the peritoneal dialysis apparatus 1 
can be downsized and reduced in weight. Thus, han- 
dling such as transportation of the peritoneal dialysis ap- 
45 paratus 1 is facilitated, and a smooth medical care can 
be performed. 

[0074] In particular, since the dialysis fluid flowing 
through the divisional cassette heating circuits 831 and 
832 is heated as it is sandwiched by the corresponding 

50 heaters, the heating efficiency of the dialysis fluid is im- 
proved, so the peritoneal dialysis apparatus 1 can be 
further downsized and reduced in weight. 
[0075] As shown in Fig. 2, the peritoneal dialysis ap- 
paratus 1 has various types of sensors for temperature 

55 management and the like of the dialysis fluid. 

[0076] More specifically, in the dialysis apparatus 
body 2, a temperature sensor 12A for measuring (de- 
tecting) the temperature (outlet fluid temperature) of the 
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dialysis fluid flowing through the outlet side (down- 
stream) of the heating cassette circuit 83 is set down- 
stream of the heating cassette circuit 83, and a temper- 
ature sensor 12B for measuring (detecting) the temper- 
ature (inlet fluid temperature) of the dialysis fluid flowing 5 
through the inlet side (upstream) of the heating cassette 
circuit 83 is set upstream of the heating cassette circuit 
83. 

[0077] As the temperature sensors 12A and 12B, 
thermopile infrared sensors (non-contact temperature 10 
sensors) with very quick response speeds are prefera- 
bly used. Then, the temperatures of the sheet heaters 
91 , 92, and 93 can be controlled at high precision. 
[0078] As shown in Fig. 7, the sheet heaters 91, 92, 
and 93 respectively have heater temperature sensors *5 
13, e.g., thermisters, for measuring (detecting) their 
temperatures. Furthermore, the dialysis apparatus body 
2 has bubble sensors 14 for detecting bubbles on the 
inlet and outlet sides of the switching cassette circuit 82. 
The peritoneal dialysis apparatus 1 has a closure sensor 20 
for detecting closure of a circuit, and various types of 
other sensors (various types of sensors 16). 
[0079] As shown in the block diagram of Fig. 9, the 
peritoneal dialysis apparatus 1 has a control system 
(control means) 1 5 for controlling infusing, draining, and 25 
the like of the dialysis fluid. 

[0080] More specifically, the control system 15 has a 
CPU 151 and storage 152. The CPU 151 is electrically 
connected to a clamp controller 153 for controlling the 
plurality of clamps 111 to 11 8, a heater controller 154 for 30 
controlling the temperatures of the plurality of sheet 
heaters 91, 92, and 93, and a pumping actuation con- 
troller 155 for controlling the pumping actuating means 
10. The CPU 151 is also electrically connected to the 
temperature sensor 12A for measuring the outlet fluid 35 
temperature, the temperature sensor 12B for measuring 
the inlet fluid temperature, the heater temperature sen- 
sors 1 3 for the respective heaters, the respective bubble 
sensors 14, the display 23, and the operating portions 
24a and 24b. The CPU 151 is also electrically connected *o 
to a power supply circuit 156, a battery circuit 157, a 
voice generation circuit 400, and a cassette loading con- 
troller 301 for controlling a cassette loading means 300. 
The display 23 is electrically connected to the card read- 
er 203 in which the memory card (described above) can <$ 
be loaded. 

[0081] With this control system 1 5, when the temper- 
ature measured by the temperature sensor 1 2A reaches 
or exceeds a preset predetermined value (39°C in this 
embodiment), the clamp controller 1 53 controls the sev- so 
enth and eighth clamps 117 and 118 to set them to the 
clamp state and undamped state, respectively, and the 
heater controller 154 switches the plurality of sheet 
heaters 91, 92, and 93 to the OFF state to stop their 
driving operations. 55 
[0082] Outputs (output values) from the respective 
sheet heaters 91, 92, and 93 are selected on the basis 
of the temperature control flow of the dialysis fluid and 



the temperature of the dialysis fluid. More specifically, 
the control system 15 controls the outputs (driving op- 
erations) of the plurality of sheet heaters 91, 92, and 93 
on the basis of the temperatures measured by the tem- 
perature sensors 12A and 12B, so that the temperature 
of the dialysis fluid to be infused falls within a predeter- 
mined temperature range. The clamp controller 153 
controls the first clamp 111 (or second clamp 112) and 
the fourth, sixth, and seventh clamps 114, 116, and 117 
to switch them to the unciamp state, and controls the 
second clamp 112 (or first clamp 111) and the fifth and 
eighth clamps 115 and 118 to switch them to the clamp 
state. Thus, the switching cassette circuit 82 can be 
switched to the fluid infusing circuit state. The heater 
controller 1 54 performs control operation to supply pow- 
er (output) to the plurality of sheet heaters 91, 92, and 
93. Thus, the heating step of heating the dialysis fluid 
flowing through the heating cassette circuit 83, in other 
words, the dialysis fluid temperature control flow, enters 
the preheat step. 

[0083] When a time T1 elapses since power supply to 
the plurality of sheet heaters 91, 92, and 93 is started, 
the preheat step is ended. When the preheat step is end- 
ed, the pumping actuation controller 155 controls the 
pumping actuating means 10 to alternately repeat pres- 
surization and pressure reduction of the interior of the 
pump chamber. The clamp controller 153 controls the 
fourth clamp 114 to alternately repeatedly switch it to the 
clamp state and unciamp state in accordance with pres- 
surization and pressure reduction in the chamber 814, 
and controls the third clamp 113 to alternately repeat- 
edly switch it to the clamp state and unciamp state in 
accordance with pressurization and pressure reduction 
in the chamber 814. Thus, the diaphragm pump 87 is 
caused to pump (contract and expand), so the dialysis 
fluid is distributed from the dialysis fluid bags 4 toward 
the dialysis catheter 7 and infused. 
[0084] When the preheat step is ended, the dialysis 
fluid temperature control flow enters the initial heating 
step. When the initial heating step is ended, the dialysis 
fluid temperature control flow enters the normal heating 
step. In the normal heating step, output control for the 
plurality of sheet heaters 91, 92 and 93 is performed 
such that, when the temperature measured by the tem- 
perature sensor 12A is less than 33°C, a heater output 
value obtained by P control is output to the plurality of 
sheet heaters 91, 92, and 93. 

[0085] When the temperature measured by the tem- 
perature sensor 12A is 33°C or more and less than 
39°C, a heater output value obtained by PI control is 
output to the plurality of sheet heaters 91 , 92, and 93. 
[0086] Therefore, output control of the plurality of 
sheet heaters 91, 92, and 93 can be performed at high 
precision. In the initial heating step or normal heating 
step, when the temperature measured by the tempera- 
ture sensor 12A becomes 39°C or more, the clamp con- 
troller 153 controls the seventh and eighth clamps 117 
and 118 to switch them to the clamp state and un- 
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clamped state, respectively. Also, the heater controller 
154 stops power supply to the plurality of sheet heaters 
91, 92, and 93, in other words, turns off the plurality of 
sheet heaters 91 , 92, and 93. Therefore, the outlet side 
of the heating cassette circuit 83 can be switched to the 5 
return circuit state, and the dialysis fluid flows from the 
heating cassette circuit 83 not toward the dialysis cath- 
eter 7 but toward the bypass circuit 84, returns to the 
upstream of the heating cassette circuit 83 through the 
bypass circuit 84, and circulates between the bypass cir- 10 
cuit 84 and heating cassette circuit 83. During this cir- 
culation, the temperature of the dialysis fluid decreases 
(is cooled). Namely, the dialysis fluid heating control flow 
advances to the cooling step (step 12). As a result, a 
dialysis fluid with a temperature (a temperature of 39°C is 
or more) considerably higher than the temperature of 
the patient K is not distilled to the patient K, and safe 
dialysis treatment can be performed. 
[0087] When the temperature measured by the tem- 
perature sensor 12A becomes less than 39°C, the 20 
clamp controller 153 controls the seventh and eighth 
clamps 117 and 118 to switch them to the unclamp state 
and clamped state, respectively. Also, the plurality of 
sheet heaters 91, 92, and 93 are turned on. Thus, the 
outlet side of the heating cassette circuit 83 can be re- 25 
stored to the final fluid infusing circuit state, and the flow 
advances to the initial heating step or normal heating 
step again. When a predetermined amount of dialysis 
fluid is infused (injected) to inside the peritoneum of the 
patient K, infusing of the dialysis fluid is ended. 30 
[0088] After infusing of the dialysis fluid is ended, the 
clamp controller 153 controls the seventh and eighth 
clamps 117 and 118 to switch them to the unclamp state, 
and controls the fourth and sixth clamps 114 and 116 to 
switch them to the clamp state. Thus, the switching cas- 35 
sette circuit 82 can be switched to the fluid draining cir- 
cuit state. 

[0089] The pumping actuation controller 155 controls 
the pumping actuating means 10 to alternately repeat 
pressure reduction and pressurization of the chamber <o 
814. Also, the clamp controller 153 controls-the third 
clamp 113 to alternately repeat switching between the 
unclamp state and clamp state in accordance with pres- 
sure reduction and pressurization of the interior of the 
chamber 814, and controls the fifth clamp 115 to alter- 45 
nately repeat switching between the clamp state and un- 
clamp state in accordance with pressure reduction and 
pressurization of the interior of the chamber 814. Hence, 
the diaphragm pump 87 is caused to pump, and the di- 
alysis fluid inside the peritoneum can be sent from the so 
dialysis catheter 7 toward the drained fluid tank 6 and 
can be drained. 

[0090] Fig. 10 is an outer appearance perspective 
view of the dialysis apparatus body 2 from which all the 
covers except the lid member 22 are removed. In Fig. 55 
10, the lid member 22 is opened, so the opening of the 
cassette mounting portion 21 can be seen. 
[0091] Referring to Fig. 10, constituent components 
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that have already been described are denoted by the 
same reference numerals, and a detailed description 
thereof will be omitted. The main base 200 and sub- 
base 201 are formed such that they can be vertically 
attached to and detached from each other from a sep- 
aration surface H indicated by an alternate long and 
short dashed line. When the main base 200 and sub- 
base 201 are integrally fixed by using a plurality of 
screws (not shown), as shown in Fig. 10, the cassette 
mounting portion 21 is formed. When the screws are re- 
moved, the main base 200 and sub-base 201 can be 
vertically separated apart from each other easily. 
[0092] Left and right axial support members 206, hav- 
ing holes and pivotally axially supported by left and right 
locking members 209 fixed to a supported shaft 219 piv- 
otally axially supported by the main base 200, are fixed 
to the lid member 22, and the lid member 22 is opened 
to the front side as shown in Fig. 10. Also, the left and 
right locking members 209, pivotally formed on the sub- 
base 201 so as to be pivoted by the shaft 219 simulta- 
neously, lock with left and right pins 208, so the lid mem- 
ber 22 is maintained at the closed position. The closed 
state of the lid member 22 is detected by a door sensor 
210 fixed to the main base 200, so the lid member 22 
does not operate when it is in the open state shown in 
Fig. 10. 

[0093] Figs. 11 A to 11 C are views for explaining the 
operation of the lid member 22 and correspond to a sec- 
tional view taken along the line of arrows X - X of Fig. 
10. Referring to Figs. 11 A to 11C, the lid member 22 can 
be pivoted by the shafts of left and right axial support 
members 207 fixed to the main base 200. When the pins 
208 are locked by the locking members 209, as shown 
in Fig. 11A, the lid member 22 is maintained at the 
closed position. Each locking member 209 can be piv- 
oted by the shaft 219 as the pivot shaft, and has a com- 
pression spring 220 on its other end, to maintain the 
locked state shown in Fig. 11 A. Referring to Fig. 11 B, 
when the lid member 22 is opened to the front side, the 
compression springs 220 are compressed, and the 
pawls of the locking members 209 ride over the pins 

208, as shown in Fig. 1 1 B. Thus, the locked state is can- 
celed, and the lid member 22 is opened to the front side 
to achieve the state shown in Fig. 10. 

[0094] As shown in Fig. 1 1 C, when the lid member 22 
is manually moved in the direction of arrow, the pins 208 
abut against tilt surfaces 209b of the locking members 

209. When the lid member 22 is further moved, the pins 
208 ride over the pawls of the locking members 209. 
Thus, the state shown in Fig. 11A is obtained, and the 
door sensor 210 detects that the lid member 22 is 
closed. 

[0095] When the lid member 22 is formed in the above 
manner, with the cassette being loaded, all the opera- 
tions are stopped except in a state wherein the lid mem- 
ber 22 is closed, and entry of a foreign substance is pre- 
vented, thereby preventing ah unanticipated accident. 
[0096] Referring back to Fig. 10, the cassette mount- 
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ing portion 21 has an elevating member 222 made of an 
aluminum plate. Left and right cassette locking pawl 
members 211 are integrally fixed to the corners of the 
elevating member 222 through a shaft 223 indicated by 
a broken line. The shaft 223 is pivotally formed on the 5 
elevating member 222. A cassette button 212 is provid- 
ed below the left cassette locking pawl member 211. 
When the cassette button 212 is pressed, the left and 
right cassette locking pawl members 211 are driven to 
the cancel positions simultaneously. 
[0097] Fig. 12 is a stereoscopic exploded view of the 
left and right cassette locking pawl members 2 1 1 formed 
on the elevating member 222. As shown in Fig. 12, the 
left and right cassette locking pawl members 211 are 
integrally fixed to the shaft 223, and are formed on the 
elevating member 222 to be pivotal in the directions of 
arrows. A compression coil spring 224 is fitted on the 
cassette button 212, and normally biases the left and 
right cassette locking pawl members 211 to the locking 
positions. 

[0098] Referring back to Fig. 1 0, three cam shafts 256 
that make up the clamp means 11 , and stepping motors 
253, 254, and 255 for separately driving the cam shafts 
256 are fixed on the sub-base 201 at positions shown 
in Fig. 10. A switching valve 106, a vacuum pump 250, 
an air pressure generator 104, and a reserve tank serv- 
ing as a vacuum pressure generator 105 are formed on 
the sub-base 201 at positions shown in Fig. 10. 
[0099] An attaching member 2 1 6 is fixed over the up- 
per surface of the sub-base 201 . The attaching member 
216 supports and fixes upper and lower control boards 
214 and 215 as shown in Fig. 10. 
[0100] Fig. 13 is an outer appearance perspective 
view showing a state wherein the main base 200 and 
sub-base 201 are separated from each other at the sep- 
aration surface H described with reference to Fig. 10 
and the sub-base 201 is reversed. In Fig. 13, constituent 
components that have already been described are de- 
noted by the same reference numerals, and a detailed 
description thereof will be omitted. An elevating motor 
251, serving as a stepping motor for driving the elevating 
member 222 formed on the main base 200, is fixed at 
the indicated position. The lower and intermediate sheet 
heaters 91 and 93 are arranged deep behind the elevat- 
ing member 222. A cassette eject lever 228 is arranged 
above the intermediate sheet heater 93. The cassette 
eject lever 228 is pivoted about a lever shaft 227 as the 
pivot center in the directions indicated by arrows, and is 
biased by a torsion spring (not shown) to the position 
shown in Fig. 13. The cassette eject lever 228 has an 
actuator 228a, at its distal end, for blocking the optical 
axis of a cassette presence/absence sensor 226, there- 
by turning on the sensor 226. 

[0101] With the above arrangement, in the operation 
explaining views of Figs. 14A to 14C, when the cassette 
8 indicated by an alternate long and two short dashed 
line is to be loaded in the direction of arrow and set on 
the elevating member 222, a cassette leading end face 
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8c abuts against the left and right cassette locking pawl 
members 211. The cassette locking pawl members 211 
are retracted in the direction of arrow to allow insertion 
of the cassette 8. When the cassette 8 is further insert- 
ed, its gap 86 fits the intermediate sheet heater 93. 
When the cassette 8 is further pushed forward, a cas- 
sette leading end face 8b abuts against the cassette 
eject lever 228, as shown in Fig. 14B, and moves to turn 
on the sensor, while a force necessary for ejecting the 
cassette 8 is accumulated. About that time, the left and 
right cassette locking pawl members 211 are restored 
to the positions shown in Fig. 1 4B to lock a cassette trail- 
ing end face 8a. Loading of the cassette 8 onto the ele- 
vating member 222 is thus ended. 
[0102] After dialysis is ended, when the cassette 8 is 
to be taken out, the cassette button 212 is pressed so 
the left and right cassette locking pawl members 211 
move downward to unlock the cassette trailing end face 
8a, and the cassette 8 is ejected to the outside by the 
operation of the ejecting force accumulated in the cas- 
sette eject lever 228. 

[0103] As described above, when the elevating mem- 
ber 222 is located at the lower position, the cassette 8 
can be loaded and ejected. 

[01 04] Referring back to Fig. 1 3, the upper sheet heat- 
er 92, four studs 231 made of a resin, two positioning 
pins 230 made of stainless steel, a pump chamber 235 
with an O-ring 236 around it, eight clampers 240, and a 
tube clamping means 233 are disposed on the sub-base 
201. 

[01 05] In the sectional view of Fig. 1 5 taken along the 
line of arrows X - X of Fig. 10, each stud 231 has an end 
face 231a that abuts against a second cam member 248 
when the elevating member 222 is moved upward. 
[0106] Cam rollers 246 pivotally axially supported by 
cam roller shafts 245 are formed on the four corners of 
the elevating member 222. The cam rollers 246 are sup- 
ported by the cam surfaces of first cam members 243 
fixed to cam shafts 244 axially supported by the main 
base 200. The first cam members 243 consist of a pair 
of right and left first cam members 243 on the side 
shown in Fig. 15 and another pair of right and left first 
cam members on the opposite side (not shown). When 
only the first cam members 243 on one side are driven 
by the motor 251 , the first cam members 243 on the oth- 
er side are driven in synchronism. For this purpose, 
each first cam member 243 has axial supports 243a and 
243b on its side surface. The axial supports 243a and 
243b are pivotally connected to link members 242 as 
shown in the side view of Fig. 1 6. The link members 242 
extend from a hole 200a formed in the main base 200, 
and are fixed to the first cam members 243, as shown 
in Fig. 16. 

[0107] Shafts 247 are fixed to the two side surfaces 
of the elevating member 222, and the four second cam 
members 248 are pivotally, axially supported by the 
shafts 247, thereby forming a so-called parallel link 
mechanism in which the aluminum plate of the lower 
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sheet heater 91 is supported by axial supports 249 of 
the second cam members 248. 
[01 08] The intermediate sheet heater 93 is fixed to the 
elevating member 222 in a cantilevered manner. When 
the cassette 8 is inserted at the position indicated by the 5 
alternate long and two short dashed line, the positioning 
pins 230 are not inserted in corresponding holes 8a. 
When the cassette 8 is moved to the position indicated 
by the broken line, the positioning pins 230 fit in the cor- 
responding holes 8a, thereby maintaining the cassette 
8 immobile. When the cassette 8 is moved to the posi- 
tion indicated by the broken line, the pump chamber 235 
maintains the diaphragm pump 87 airtight. 
[0109] A guide member 238, a groove 238a of which 
is guided by two flat screws 237 fixed to the main base 
200, extends from the blocking plate 202, as shown in 
Fig. 16. When the cassette 8 is not inserted, the blocking 
plate 202 is moved to the position shown in Fig. 16 by 
a tensile force produced by a tension spring 239. When 
the cassette 8 is inserted, an end 202a of the blocking 
plate 202 abuts against the connection tube, so the 
blocking plate 202 moves in the direction of arrow. 
[0110] With the above arrangement, in the operation 
explaining views of Figs. 17A and 17B, the elevating 
member 222 has moved to the lower position. When the 
cassette 8 indicated by the alternate long and two shirt 
dashed line is set as shown in Fig. 17A, the intermediate 
sheet heater 93 enters the gap 86. 
[01 1 1] Then, when the motor is started, the first cam 
members 243 are pivoted in the directions of arrows, 
and the cam rollers 246 on the cam surfaces of the first 
cam members 243 move upward, as shown in Fig. 17B, 
so that the upper sheet heater 92 and pump chamber 
235 come into contact with each other. About that time, 
when the second cam members 248 abut against the 
studs 231, the lower sheet heater 91 pivots, so that it 
moves upward above the axial supports 249 of the sec- 
ond cam members 248, thereby moving the lower sheet 
heater 91 to the position shown in Fig. 17B. 
[0112] In the above manner, the respective heaters 
are maintained in contact with the divisional cassette 
heating circuits 831 and 832. When the cassette 8 is to 
be taken out, it moves in the opposite direction to 
achieve the state shown in Fig. 17A. 
[01 1 3] In the state shown in Fig. 1 7B, as shown in the 
outer appearance perspective view of Fig. 1 8 of the tube 
clamping means 233, the connection tubes 85 are 
clamped between clamping members 263 incorporating 
the bubble sensors 14 indicated-by broken lines, so that 
bubbles are detected reliably. 
[0114] At this time, a press member 260, which is ver- 
tically movable on the sub-base 201 because of two 
compression springs 261, as shown in Fig. 18, moves, 
and the connection tubes 85 are clamped between the 
clamping members 263. Since the compression springs 
261 are compressed, when the cassette 8 moves to the 
position shown in Fig. 17A, the press member 260 is 
pushed by the restoration force of the compression 
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springs 261, and the clamped connection tubes 85 are 
released. 

[0115] Fig. 19 is a front view of the clamp means 11. 
Referring to Fig. 19, constituent components that have 
already been described are denoted by the same refer- 
ence numerals, and a detailed description thereof will 
be omitted. The clampers 240 for closing the bypass cir- 
cuit 84 of the cassette 8 are fixed to the ends of cam 
assemblies 259 having cam followers 258 which abut 
against the cam surfaces of cam members 257 sepa- 
rately driven by the motors 253, 254, and 255. 
[0116] Each cam assembly 259 is formed by inserting 
a central member 274 in a hole 266a formed in a clam- 
per base 266 fixed to the sub-base 201, and placing a 
restoring large-diameter coil spring 275 in a cap mem- 
ber 273. Thus, each cam assembly 259 is completed 
such that its cam follower 258 abuts against the cam 
surface of the cam member 257. 
[01 1 7] Fig. 20 is a stereoscopic exploded view of each 
cam assembly 259. Referring to Fig. 20, a bottomed 
hole 274b indicated by a broken line is formed in the 
central member 274, and a female threaded hole 274a 
is formed in the bottom surface of the bottomed hole 
274b. A rectangular hole 273a is formed in the cap mem- 
ber 273. After a shaper 274d of the central member 274 
is inserted in the rectangular hole 273a, an axial support 
270 axially supporting the cam follower 258 is placed 
over the shaper 274d, and is threadably connected to a 
female threaded portion 274c of the central member 274 
with a screw 271. 

[0118] A small-diameter coil spring 276 is set in the 
bottomed hole 274b of the central member 274. There- 
after, a lid member 277 is inserted in the bottomed hole 
274b, and a long screw 278 is threadably engaged with 
the female threaded hole 274a, so that the lid member 
277 is fixed through the small-diameter coil spring 276. 
Finally, screws 279 are inserted in holes 240a formed in 
the clamper 240, and are threadably engaged with fe- 
male threaded portions 277a of the lid member 277, 
thereby completing the cam assembly 259. With the 
above arrangement, in Fig. 19, usually, each cam as- 
sembly 259 is vertically driven along the cam surface. 
When an excessive load is applied, the small-diameter 
coil spring 276 is compressed, so the flow path is pre- 
vented from being closed excessively. 
[0119] Fig. 21 is a view showing pipes in the pumping 
actuating means 10 connected to the pump chamber 
235 in order to drive the diaphragm pump 87 provided 
to the sub-base 201 of the dialysis apparatus body 2. 
[0120] Referring to Fig. 21 , an air circuit (air pressure 
increasing/reducing circuit) 101 is formed in the dialysis 
apparatus body 2. When the cassette body 81 is mount- 
ed on the cassette mounting portion 21, one end of the 
air circuit 101 communicates with the pump chamber 
235. The pump chamber 235 is branch-connected to a 
pair of branch air circuits 102 and 103, which are 
switched by the switching valve 106, through a sensor 
block 280 with a fluid leak detection function and an 
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open-to-air valve 281. The other end of one branch air 
circuit 102 is connected to the air pressure generator 
104 connected to a pressure sensor 282. The other 
branch air circuit 103 is connected to the vacuum pres- 
sure generator (air reducing unit) 105 connected to a 5 
pressure sensor 283. 

[0121] The open ends of the branch air circuits 102 
and 103 are connected to valves 285 and 286, respec- 
tively, for performing switching operation between the 
intake or exhaust side of the vacuum pump 250 and cor- 
responding silencers 284. 

[0122] With the above arrangement, when the switch- 
ing valve 106 performs switching operation between the 
pressurized state wherein the air circuit 101 and one 
branch air circuit 102 communicate with each other and 
the pressure-reduced state wherein the air circuit 101 
and the other branch air circuit 103 communicate with 
each other, the interior of the pump chamber 235 is pres- 
surized or pressure-reduced, thereby distributing the di- 
alysis fluid through a bellows 87. More specifically, to 
reduce the pressure in the pump chamber 235 with the 
pumping actuating means 10, the third and fifth clamps 
11 3 and 115 shown in Fig. 3 are switched to the unclamp 
state and clamp state, respectively. To pressurize the 
interior of the pump chamber 235 with the pumping ac- 
tuating means 10, the third and fifth clamps 113 and 115 
are switched to the clamp state and unclamp state, re- 
spectively. Thus, the dialysis fluid can be drained from 
the dialysis catheter 7 toward the drained fluid tank 6. 
[0123] The amount of distributed fluid can be meas- 
ured from pressure changes obtained with the pressure 
sensors 282 and 283. 

[0124] The present invention is not limited to the ar- 
rangement described above, and can naturally be ap- 
plied to a case wherein the cassette heating circuit is 
constituted by one system and the cassette is heated 
from the above and below with heaters. 
[0125] Efforts are made to realize downsizing and 
weight reduction, as described above, so home medical 
treatment can be performed. For this purpose, alumi- 
num materials and lightweight resin materials are used 
to form the respective components. If the peritoneal di- 
alysis apparatus is to be used in a hospital, the degree 
of design freedom increases. 

[0126] As described above, according to the present 
invention, there is provided a compact, lightweight peri- 
toneal dialysis apparatus using a disposable cassette 
integrally formed with a diaphragm and heating portion, 
in which the flow path can be switched quietly and the 
heating ability is high. In addition, there is also provided 
a peritoneal dialysis apparatus in which a detachable 
cassette can be loaded reliably and easily by anyone 
while a sufficiently high heating ability is maintained. 
[0 1 27] Operation performed at home or the like by the 
patient himself will be described in detail. In the following 
description, constituent components that have already 
been described are denoted by the same reference nu- 
merals, and a detailed description thereof will be omit- 



ted. 

[0128] For example, the display 23 is formed of a 
touch panel with a liquid crystal (LCD) panel or the like. 
In response to touch operation of the touch panel, the 
display 23 displays various types of information neces- 
sary for dialysis and indicates the user to operate the 
apparatus together with a voice guide from a loudspeak- 
er 400a indicated by a solid line in Fig. 9, so that oper- 
abifity and convenience are ensured. 
[0129] A sensor 16a for detecting that the lid member 
22 is closed as indicated by a solid line in Fig. 1 , a sensor 
16b for detecting that the cassette 8 is loaded, and a 
bubble sensor 14a for detecting that bubbles are includ- 
ed in the connection tubes 85 connected to the cassette 
8 are disposed at positions shown in Fig. 9. 
[01 30] A hook 2a is formed on the cover of the dialysis 
apparatus body 2 such that it can be accommodated. 
The tubes are hung on the hook 2a, thus making distri- 
bution of the solution reliable. 

[0131] Figs. 22 to 27 are views showing a display 
screen of the display 23 (Fig. 1) which sequentially 
changes. 

[0132] In the block diagram of Fig. 9, when the power 
supply of the apparatus 2 is turned on and the operating 
portion 24a is pressed, an initial screen 500 showing the 
manufacture's name of the apparatus is displayed, as 
shown in Fig. 22, and the screen shifts to a screen 501 
displaying in color a guide nurse and sheep (character 
image). On a screen 502, moving arrows are displayed 
to indicate that the storage 152 is being initialized. Si- 
multaneously, a message "Perform treatment at bright, 
clean place. Do wash your hands." is produced as a 
voice guide in a synthesizer voice from the loudspeaker 
400a. Successively, the screen automatically shifts to a 
screen 503. On this screen, parameters necessary for 
peritoneal dialysis, e.g., treatment pattern, initial 
amount of drained fluid, amount of infused fluid, stay 
time in the peritoneal cavity, number of cycles, final shot 
amount of infused fluid, whether the final concentration 
is altered, dialysis time, planned dialysis end time, and 
total amount of dialysis fluid, are displayed as the pre- 
vious dialysis data. If the current treatment is to be per- 
formed with the previous conditions, the user touches a 
touch key 506 "NEXT" to advance to the screen of Fig. 
23. 

[0133] On a screen 507 shown in Fig. 23, a message 
prompting the user to set the cassette 8 to the mounting 
portion of the apparatus is displayed together with a 
voice guide. The screen 507 also displays a touch key 
508 "CHECK SETTING" simultaneously. When the user 
touches the touch key 508, the screen shifts to a screen 
523 of Fig. 25. On a screen 509 following the screen 
507, a voice guide "This is how to load cassette in my- 
home piko." is produced while displaying the cassette 8 
and the tubes shown in Fig. 22. About that time, a nurse 
and cassette are displayed alternately. When the patient 
touches a touch key 510 "NEXT", the screen shifts to a 
screen 511 , and characters "Close all clamps" and a cor- 
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responding operation procedure are displayed as a still 
image in color together with a voice guide. When the 
user touches a touch key 51 2 "NEXT" of this screen 511 , 
a screen 513 prompts the user to open the lid member 
22 to the front side. A voice guide is produced, and the 5 
screen automatically shifts to a screen 514. The screen 
514 displays in a color motion image how to insert the 
cassette 8 through overthe lid member of the apparatus. 
Successively, a screen 515 displays, together with a 
voice guide, how to close the lid member after the cas- 10 
sette is loaded. The screen then shifts to a screen 516 
of Fig. 24, and the user is requested to wait until the 
cassette is sandwiched with the three heater layers de- 
scribed above. Then, together with a voice guide, a 
screen 51 7 prompts the user to set the connection tubes is 
onto the hook 2a of the main body. The screen then 
shifts to a screen 518. 

[0134] The screen 518 displays a message "This is 
how to connect the dialysis fluid bag to piko set (Trade- 
name of Terumo Corporation) 8" together with a voice 20 
guide. When the user touches a key "NEXT", the screen 
shifts to a screen 519, and a voice guide is produced 
while showing an image indicating how to connect the 
tube. After this, the screen automatically shifts to 
screens 520, 521 , and 522 to show operation necessary 25 
for connection. 

[0135] The screens of Fig. 25 are the ones that are 
sequentially displayed when the user touches the touch 
key 508 "CHECK SETTING" on the screens 507 and 
509 of Fig. 23. On a screen 523, a message for prompt- 30 
ing the user to check connection is displayed while pro- 
ducing a voice guide. After connection is completed, 
when the user touches a touch key 524 "NEXT", a 
screen 525 asking the user to wait is displayed. On a 
screen 526, unclamp and other procedures necessary 35 
after connection are displayed together with a voice 
guide. On a screen 528, the user touches a touch key 
"CHECKED", makes preparation for dialysis, and press- 
es the operating portion 24a to start dialysis. On the 
screen 528, when the user touches touch keys 530 *o 
showing upward and downward arrows, items 1 to 5 on 
the screen are shown as a negative image. Then, the 
user may touch the touch key "RETURN". This enables 
checking of the procedures. On the screen 526, the user 
can select with the touch keys 530 an item for which he *5 
needs explanation. 

[0136] On the screen 503 of Fig. 23, when the user 
touches a touch key 504 "ALTER", the screen shifts to 
a screen 531 of Fig. 26. The user is supposed to touch 
keys 533 showing upward and downward arrows to set 50 
conditions through interactive processing with screens 
534 to 541. The screens 534 to 541 are monochromatic 
and their background color does not change. Hence, the 
patient will know that the preset conditions are being al- 
tered. 55 
[0137] Contents of abnormal states such as closure 
of fluid draining line, closure of fluid infusing line, defec- 
tive fluid infusing, defective fluid draining, insufficient 
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drained fluid amount, closure of additional fluid infusing 
line, battery voltage decrease, outer temperature de- 
crease, closure of peritoneal fine, bubbles detected, 
power failure, and the like, and operation procedures to 
cope with them are stored in the storage 1 52 in advance. 
If the bubble sensors 14 and various types of sensors 
16 detect an abnormality, the screen automatically shifts 
to screen displaying an abnormal state, and what kind 
of abnormality has occurred is sequentially displayed. 
Thus, the user (patient) can sequentially check through 
questions and answers what countermeasure must be 
taken. 

[0138] Fig. 27 shows a case wherein the fluid draining 
line is closed as an example of an abnormal state in di- 
alysis. In order to inform the abnormal state, on screens 
550 to 554, messages are displayed as a still image or 
motion image including characters while producing a 
voice guide. Simultaneously, the background is dis- 
played in a predetermined prominent color such as yel- 
low or orange indicated by hatched portions, so as to 
inform the user of the abnormal state. 
[0139] On the screen 550, characters "Press STOP 
switch to stop alarm sound." are displayed with an alarm 
screen, and simultaneously a message "Press STOP 
switch to stop alarm sound" is produced as a voice 
guide. 

[0140] In response to this, when the user presses the 
operating portion (STOP button) 24b, the screen shifts 
to a question-and-answer screen as shown on the 
screen 551. One of closed portions (patterns) stored in 
the storage 152 in advance is displayed by an arrow 
551a and a circular dot mark 551b of a predetermined 
color (red) together with a diagram of the peritoneal di- 
alysis line, and a question asking "Is pink clamp 
closed?" is displayed in the form of characters together 
with a voice guide. 

[0141] If the user clicks "NO" on the screen 551 , the 
screen shifts to the screen 552. If the user clicks "YES", 
the screen shifts to a screen 555, and a countermeasure 
that must be taken is displayed in the form of characters 
"Open pink clamp" together with a voice guide. When 
the user performs a necessary procedure following this 
indication and clicks "NEXT", the screen shifts to the 
screen 552. 

[0142] On the screen 552, if the user clicks "NO", the 
screen shifts to the screen 554. If the user clicks "YES", 
the screen 555 is displayed, and a countermeasure that 
must be taken is displayed in the form of characters 
"Correct narrowed or twisted portion of the tube." togeth- 
er with a voice guide. When the user performs a neces- 
sary procedure following this indication and clicks 
"NEXT", the screen shifts to the screen 554. 
[0143] On the screen 554, a message "Press START 
switch. To stop operation, please contact the doctor." is 
displayed in the form of characters and a voice guide. 
[0144] In this manner, the contents and locations of 
abnormalities are assumed and stored in the storage 
152 in advance, so the user can sequentially check 
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them. 

[0145] On the respective screens, if the user presses 
the operating portion 24a, he can return to the initial op- 
eration. 

[0146] The abnormal states include, in addition to clo- 5 
sure of the fluid draining line shown in Fig. 27, closure 
of fluid infusing line during treatment and priming, de- 
fective fluid infusing, defective and insufficient fluid 
draining, inclusion of bubbles, closure of additional fluid 
infusing line during treatment and priming, battery back- io 
up due to power failure, and outer temperature de- 
crease. Whenever any of these abnormalities occurs, 
the background color changes to a prominent color such 
as yellow or orange, and simultaneously the user is in- 
formed of the abnormality with a voice guide. Even if a *5 
trouble should occur, it can be coped with easily. There- 
fore, the patient can use the apparatus with confidence. 
[0147] As has been described above, according to the 
present invention, automatic dialysis treatment can be 
performed by the patient himself, and the operation pro- 20 
cedures of the apparatus are very clear and easily un- 
derstood, so treatment can be performed with optimal 
conditions. Hence, a peritoneal dialysis apparatus can 
be provided with which even if a trouble should occur, it 
can be coped with easily, thus allowing peritoneal treat- 25 
ment with optimal conditions. 

[0148] As many apparently widely different embodi- 
ments of the present invention can be made without de- 
parting from the spirit and scope thereof, it is to be un- 
derstood that the invention is not limited to the specific 30 
embodiments thereof except as defined in the append- 
ed claims. 



Claims 35 

1. A peritoneal dialysis apparatus (1) on which a dis- 
posable cassette (8) integrally formed with a fluid 
distributing diaphragm (87), heating portion (83), 
and flow path switching portion (82) is loaded and *o 
which is used by connecting to a dialysis fluid con- 
tainer (4) storing a dialysis fluid and a drained fluid 
container (6), characterized by comprising: 

a main body (2) provided with an operating por- 45 
tion (24a, 24b) and a display (23); 
cassette loading means (21) for detach ably 
loading the cassette (8); 
pumping actuating means (10) for setting the 
diaphragm (87) in a positive pressure state and 50 
negative pressure state, after the cassette (8) 
is loaded, to distribute the fluid from the dialysis 
fluid container (4) and to the drained fluid con- 
tainer (6); 

heater means (9) for heating an amount of di- 55 
alysis fluid to a temperature with the heating 
portion (83) after the cassette (8) is loaded; 
flow path switching means (111-118) foropen- 
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ing/closing the flow path switching portion (82) 
in order to form a flow path through which the 
heated dialysis fluid is distributed into a perito- 
neal cavity of a patient and, after a period of 
time elapses, the dialysis fluid is sucked and 
drained from the peritoneal cavity; and 
control means (1 50) connected to the operating 
portion, the display, said cassette loading 
means, said pumping actuating means, said 
heater means, and said flow path switching 
means. 

2. A peritoneal dialysis apparatus (1) on which a dis- 
posable cassette (8) integrally formed with a fluid 
distributing diaphragm (87), a heating portion (83) 
forming upper and lower systems of flow paths 
through a gap (86), and a flow path switching por- 
tion (82) is loaded and which is used by connecting 
to a dialysis fluid container (4) storing a dialysis fluid 
and a drained fluid container (6), characterized by 
comprising: 

a main body (2) provided with an operating por- 
tion (24a, 24b) and a display (23); 
cassette loading means (21) for detachably 
loading the cassette (8); 
pumping actuating means (10) for setting the 
diaphragm (87) in a positive pressure state and 
negative pressure state, after the cassette (8) 
is loaded, to distribute the fluid from the dialysis 
fluid container (4) and to the drained fluid con- 
tainer (6); 

heater means (9), having three layers of sheet 
heaters (91 , 92, 93) that come into contact with 
the upper and lower two systems of flow paths 
to perform heating from above and below, 
thereby heating an amount of dialysis fluid to a 
temperature with the heating portion (83) after 
the cassette (8) is loaded; 
flow path switching means (111-118) for open- 
ing/closing the flow path switching portion (82) 
in order to form a flow path through which the 
heated dialysis fluid is distributed into a perito- 
neal cavity of a patient continuously and, after 
a period of time elapses, the dialysis fluid is 
sucked and drained from the peritoneal cavity; 
and 

control means (1 50) connected to the operating 
portion, the display, said cassette loading 
means, said pumping actuating means, said 
heater means, and said flow path switching 
means. 

3. The apparatus according to claim 1 or 2, charac- 
terized in that said flow path switching means (111 
- 118) has a plurality of clampers (240) for at least 
one of continuously and intermittently rotating a plu- 
rality of cam shafts (256) having a plurality of cams 
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(257) with driving portions (253, 254, 255) of the 
cam shafts, thereby opening/closing said flow path 
switching portion (82). 

The apparatus according to claim 3, characterized 5 
in that the clampers (240) of said flow path switch- 
ing means (111 - 118) have large-diameter restoring 
coil springs (275) for abutting the clampers against 
cam surfaces of the cams, and small-diameter coil 
springs (276) preventing a flow path of said flow 10 
path switching portion from being closed excessive- 
ly. 

The apparatus according to claim 2 or 3, charac- 
terized in that « 

said cassette loading means (21) has cassette 
elevating means for vertically moving the cas- 
sette (8) after the cassette (8) is inserted 
through an opening (21a) in a front surface of 20 
the main body (2), 

the cassette being moved from a lower position 
to an operative position by the cassette elevat- 
ing means, so as to position the cassette at a 
position where the upper and lower systems of 25 
flow paths come into tight contact with the three 
layers of sheet heaters (91, 92, 93), 
a pump chamber (235) of said pumping actuat- 
ing means (10) being maintained airtight with 
respect to the diaphragm (87), and 30 
said flow path switching means is opened/ 
closed by the clampers. 

The apparatus according to claim 5, characterized 
in that 35 

said main body (2) has, as an attaching base, 
a main base (200) for installing said main body 
(2) and a sub-base (201 ) fixed to the main base 
(200), 40 
the three layers of sheet heaters (91, 92, 93) 
are constituted by an upper sheet heater (92) 
fixed to the sub-base (201), an intermediate 
sheet heater (93) to enter the gap (86) of the 
cassette, and a lower sheet heater (91), and 45 
the cassette elevating means has 
an elevating member (222) provided to the 
main base (200), vertically movable by a first 
cam mechanism which is motor-driven, and 
adapted to fix the intermediate sheet heater 50 
(93) in a cantilevered manner, and 
the lower sheet heater (91) vertically movable 
by a second cam mechanism provided to the 
elevating member, the second cam mechanism 
serving to abut against a stud (231 ) extending 55 
vertically downward from the sub-base (201) 
and be driven pivotally. 



7. The apparatus according to claim 6, characterized 
in that a pin (230), which is inserted in a positioning 
hole (8a) of the cassette when the cassette is 
moved upward to the operative position by the cas- 
sette elevating means, thus positioning the cas- 
sette, is formed to stand vertically on the sub-base 
(201). 

8. The apparatus according to any one of claims 1 to 
7, characterized in that 

an openable/closeable lid (22) for closing an 
opening (21a) of said cassette loading means 
is disposed on a front surface of said main body, 
and 

the cassette (8) has, on a side surface thereof, 
a connection tube (85) to be connected to the 
dialysis fluid container and the drained fluid 
container, and 

a blocking plate (202) is provided which is 
moved to prevent interference with the connec- 
tion tube (85) when the cassette is to be loaded 
through the opening (21a). 

9. The apparatus according to claim 5, characterized 
in that clamping canceling means (260, 261) is pro- 
vided which holds the connection tube (85) in a 
clamp state with respect to a bubble sensor (14) dis- 
posed on the sub-base and, when the cassette is 
moved downward from the operative position, can- 
cels the clamp state. 

10. The apparatus according to claim 6, characterized 
in that 

the main base and the sub-base are formed of 
aluminum plates to reduce weights thereof, and 
the cassette elevating means is disposed on 
the main base, and further having, 
a control board for said control means, 
power supply means including a battery, 
the pump chamber, a vacuum pump, and a tank 
for said pumping actuating means, and 
clamper driving means of said flow path switch- 
ing means are disposed on the sub-base. 

11. The apparatus according to any one of claims 1 to 
10, characterized in that 

said cassette loading means has 
locking means for locking with a trailing end 
face of the cassette to set the cassette in a 
locked state when the cassette is inserted 
through an opening on a front surface of said 
main body and set on the cassette loading 
means, and for canceling the locked state, and 
lever means (228), upon abutting against a 
leading end face of the cassette and being thus 



15 



29 



EP1 195171 A2 



30 



pivoted against a biasing force, for turning on/ 
off sensor means (226) for detecting presence/ 
absence of the cassette, and 
detection of one of presence and absence of 
the cassette and ejection of the cassette from 
a loading position being performed by cooper- 
ation of the lever means and the locking means. 

12. The apparatus according to claims 1 or 2, charac- 
terized in that said pumping actuating means has 
a switching valve (106) that communicates with the 
pump chamber, thereby switching the diaphragm 
between a positive pressure state and a negative 
pressure state, a vacuum pump (250), reserve 
tanks (104, 105) for positive and negative pres- 
sures, respectively, and pressure sensors (282, 
283) for detecting pressures in the reserve tanks, 
and a supply amount of the dialysis fluid can be 
monitored by the pressure sensors. 

13. The apparatus according to claims 1 or 2, charac- 
terized in that a memory card (204) for altering a 
screen of the display can be attached to and de- 
tached from said main body (2) from a rear surface 
thereof. 

14. A peritoneal dialysis apparatus having a dialysis flu- 
id circuit including at least one dialysis fluid contain- 
er filled with a dialysis fluid and at least one drained 
fluid container for recovering the dialysis fluid, fluid 
distributing means for distributing the dialysis fluid 
from the dialysis fluid container as a start point or 
to the drained fluid container as an end point, and 
display means for informing conditions concerning 
dialysis, the apparatus configured to supply the di- 
alysis fluid to a patient with the fluid distributing 
means and to recover a drained fluid, thereby per- 
forming dialysis, characterized in that 

an operation procedure necessary for the dial- 
ysis is displayed on a display of the display 
means through a voice guide and at least one 
of a still image and motion image (500 - 554) 
including characters. 

1 5. A peritoneal dialysis apparatus having a dialysis flu- 
id circuit including at least one dialysis fluid contain- 
er filled with a dialysis fluid and at least one drained 
fluid container for recovering the dialysis fluid, fluid 
distributing means for distributing the dialysis fluid 
from the dialysis fluid container as a start point or 
to the drained fluid container as an end point, and 
display means for informing conditions concerning 
dialysis, the apparatus configured to supply the di- 
alysis fluid to a patient with the fluid distributing 
means and to recover a drained fluid, thereby per- 
forming dialysis, characterized in that 
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a color of a background displayed together with 
a voice guide, at least one of a still image and 
motion image including characters displayed 
on the display means is differed from a color of 
a background of the dialysis operation in a nor- 
mal state. 

16. The apparatus according to claims 1 or 2, charac- 
terized in that at least one of a still image and mo- 
tion image is displayed in color. 

17. A peritoneal dialysis apparatus having a dialysis flu- 
id circuit including at least one dialysis fluid contain- 
er filled with a dialysis fluid and at least one drained 
fluid container for recovering the dialysis fluid, fluid 
distributing means for distributing the dialysis fluid 
from the dialysis fluid container as a start point or 
to the drained fluid container as an end point, and 
display means for informing conditions concerning 
dialysis, the apparatus configured to supply the di- 
alysis fluid to a patient with the fluid distributing 
means and to recover a drained fluid, thereby per- 
forming dialysis, characterized in that 

an operation procedure necessary for the dial- 
ysis is displayed on a display of the display 
means through a voice guide and a still image 
including characters and with a fixed back- 
ground color. 

18. The apparatus according to any one of claims 14 to 

17, characterized in that said display is formed of 
a liquid crystal touch panel with a screen operated 
by touching, and an operation procedure, operation 
for solving an abnormal state, and a setting proce- 
dure can be performed by a patient with appropriate 
pressing operation. 

19. The apparatus according to any one of claims 14 to 

18, characterized in that a start button and stop 
button for staring and stopping the dialysis opera- 
tion are separately disposed at positions spaced 
from the display and have different colors, and 
braille characters being formed under said buttons. 
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